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(57) Abstract: A method and 
apparatus for real-time monitoring 
of a gaseous environment during 
a semiconductor process. The 
method utilizes metastable electronic 
enei^gy transfer to excite and ionize 
the chamber gaseous effluent and 
correlates the fluorescence signals 
from the excited species and mass 
spectroscopy analysis of the ions 
generated with the process status. 
In addition to the ability to produce 
excited species that fluoresce, 
the method has the ability to 
generate molecular ions from labile 
compounds, reduce fragmentation 
and operate at higher pressures than 
conventional ionization methods. 



wo 03/065132 A2 I 



Published: 

— without international search report and to be republished 
upon receipt of that report 



For two-letter codes and other abbreviations, refer to the **Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



Intemational a^iplication No. 
PCr/US03/00047 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) : HOI L 21/00 
US CL : 250/281 
According to Intemational Patent Classification (TPCi or to tHUh national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation seaxched (classification system followed by classification symbols) 
U.S. : 250/281 



Documentation seaicbed other than minimum documentation to the extent that such documents are inchided in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
USPTO APS EAST 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indjcation. where q>propriate, of the relevant passages 



Relevant to claim No. 



A 
A 

A.P 



US 2001/0055649 Al (OOURE et al) 27 Deoeniber 2001 (27. 12.2001), para. 0192. 
US 5,248.636 A (DAVIS et al) 28 September 1993 (28.09. 1993). see entire document. 
US 2002/0016077 Al (HWANCTO et al) 07 February 2002 (07.02.2002). para. 0034. 



1,7-15.17-20.23.24, 

26-32 
1.7-15,17-20.23.24, 
26-32.35-38 
1-41 



□ 



Further documents are listed in the contiimatioa of Box C. 



□ 



See patent family annex. 



Special categories of ciled 

documeoi defining the geaeni MMe 
of paiticDUr relevance 



of dB Bit wUch is DOC eouidered to be 



laier *' nin irirt pi^liwIiHt f ftrr tfie 
date and noC in conflict with tlte 
piiti m^ s or tfieoiy tudexfyiiig die 



Im died Id undentand tl 



*E* earlier applicarimi or patesi pubiisbed m or after the inteniatiooal filing drie 

may throw doubts on priori^ claim(s) or which ia cited to 
date of another citadon or otter special reason (m 



8peclfie<0 



•Y- 



to an oral dtseloBure, i 
todiei 



, eidubitiflD or o 
filing date bm K 



document of paidcular relevance; die claimed loventioa cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

documcxfl of paitindar relevance; the claimed invention cannot be 
considered to involve an inventive step v/faen die docinnem is 
combindl wiiti one or more oibcr ff^ch dodsDcotSi tnidi coobdiuiioo 
being obvious ID a penotk skilled In the art 

DC pa ccU fiuidly 



Date of the actual completion of the intemational search 
28 May 2003 (28.05.2003) 



Date of mailing of the intemational search report 

Z9 JUL 2003 



Name and mailing address of the ISA/US 
Mail Stop PCT. Attn: BA/US 
CommifisioiiBr for Patents 
P.O. Box 1450 

Alexandria. Viigima 22313-1450 
Facsimile No. (703) 305-3230 



Authorized officer 
ZIA HASHNO 

Telephone No. (703)308-0956 



Form PCr/ISA/210 (second sheet) (July 1998) 



